Introduction
Little is known about the psychological effects of elective induction of labor. In most studies no distinction is made between elective induction and induction for medical reasons. Accordingly, psychological influences of the complications that led to induction of labor cannot be excluded. A second reason for our lack of knowledge is that prospective studies are scarce. Only in a prospective study, pre-existing psychological differences between women opting for elective induction and women choosing a spontaneous onset of labor can be assessed. In a previous study, differences between these two groups are described relating to menstrual and pregnancy complaints, anxiety about labor, parity, educational level and religious affiliation [16] . In his reviews, RICHARDS [17, 18] warns against possible negative effects on the mother-infant relationship due to some complications of induction of labor such as cesarean section, forceps delivery, high doses of analgesics, prematurity and neonatal hyperbilirubinemia, but he does not mention a single study in which such effects on mother-infant interaction of elective induction of labor were directly demonstrated. Although a number of reports indicate that forceps delivery and repeat administration of analgesia occur more frequently in induced than in spontaneous labor [3, 9, 21, 22, 23, 24] , two studies including more than 2000 patients each [2, 5] do not demonstrate early motherinfant separation as an important negative psychological sequela of induction of labor. On the other hand KITZINGER [11] found more cases of mother-infant separation after induction of labor in a highly selective patient population. OUNSTED et al. [14] found that more women with induced labor (for medical reasons) did not carry through with their intention to breastfeed than women with a spontaneous onset of labor. With regard to the subjective evaluation of labor as a whole, no great differences between women with induced labor and those with a spontaneous onset are reported [3, 12] . Nevertheless, various reports indicate that more women with induced labor complain about labor pains, and that pain-relieving drugs are administered more frequently during induced than during spontaneous labor [3, 12, 15, 19] . The shorter duration of labor when induced does not seem to be very important to parturient women [12] . Electronic fetal monitoring, which is almost always used in induced but not m spontaneous labor, usually appears to enhance feelings of safety, but sometimes feelings of discomfort are reported [7, 10, 20, 21] . More favorable results are reported with telemetnc fetal monitoring [4, 8] .
The present study was designed as part of a prospective investigation of the obstetric and neonatal effects of elective induction of labor [16, 22, 23] in order to determine the effects of induction on women's experiences during labor and on early mother-infant interaction. 
Subjects
The study encompassed 271 women who attended the antenatal clinic of the University Hospital Dijkzigt at Rotterdam and who were delivered in the same hospital. Informed consent was obtained in all cases. All women had a Dutch cultural background and an uncomplicated pregnancy as defined in our report on the obstetrie part of the project which also described the methods used for induction [23] . Elective induction was defined as an induction opted for by the women. Cases in which induction had been advised by the obstetrician were exclu- 
Design of the study
The results of the observations of the first contact of 33 mothers with their infants are For each subject, data regarding age, marriage, shown in Fig. 1 . On two of the thirteen criteria education, occupation and husband's occupa-used for evaluation of maternal attachment, mothers with induced labor were judged as being equally attached to their infant as mothers with spontaneous labor. For all other criteria mothers with spontaneous labor were judged as being more attached. None of these differences reached statistical difference.
The interviews did not reveal marked differences in experiences of labor between the two groups (Tab. I). For half the number of women in both groups the experience of labor was better than expected. Women with spontaneous labor were more tired during labor than women with elective induction. This difference disappeared after delivery. There was a significant difference in length of labor time: a mean of 7 hours and 4 minutes for women with spontaneous labor and 5 hours and 12 minutes for women with elective induction (p < 0.001), but the subjectively perceived duration was equal in both groups. The difference in drowsiness did not reach statistical significance. No differences were apparent in reported experience of pain and anxiety during labor, and in the descriptions of the newborns. Pain medication (one or two doses of 75 mg of pethidine-HCl) was given to a greater percentage of women with elective induction (53%) than with spontaneous labor (27%); the difference is significant (p < 0.001).
One woman who was induced and seven women with spontaneous labor were not accompanied during labor by a partner. In both groups about 60% of the women needed surgical repair of an episiotomy or rupture, and half of the women in both groups complained about their health or well-being during the puerperium. No signifiTab. I. Results from the interviews about labor and delivery in women with spontaneous labor (n = 157) and women with elective induction (n = 52). cant differences could be demonstrated between the groups with regard to feelings of health or well-being of the mothers in the first half year after delivery. Differences with respect to nursing problems and health of the infant (Fig. 2) were small and not significant. However, babies of mothers who had a spontaneous onset of labor were perceived to cry more than babies of mothers with elective induction (p < 0.05). When they left the hospital mothers who had elective induction of labor felt more confident that they could take care of their newborn than mothers with spontaneous labor (p < 0.01). The number of mothers who breast-fed their infant was significantly larger in the group with spontaneous onset of labor than in the elective induction group (p < 0.01), but the duration of breast-feeding in the two groups was not different.
When asked which mode of labor they would choose next time, 93% of women with spontaneous labor said they would again choose spontaneous labor. In the group with elective induction of labor, 68% said they would again opt for elective induction.
With linear regression analysis [6] the influence of personal characteristics on these differences in outcome was analyzed, especially with regard to characteristics in which the two groups differed before labor [16] . In no case was the influence of mode of labor eliminated statistically.
With respect to the use of analgesic drugs three other variables were found to contribute significantly to the differences in outcome between groups, apart from the contribution of mode of labor. Parity (more nulliparae than multiparae received analgesic drugs), the expectation to be anxious during labor and menstrual complaints were also significantly associated with the administration of analgesics.
In the analysis of perceived differences in intensity of crying of the baby between the two groups, no other variables were found to contribute to these differences.
In addition to differences in mode of labor two " other variables appeared to contribute significantly to differences in feelings of self-confidence in taking care of the newborn. Multiparae and women with few pregnancy complaints were more confident than primiparae and women with marked complaints about pregnancy. The separate influence of the mode of labor became evident in shifts in feelings of self-confidence: of the women who during their pregnancy feared to be clumsy in nursing their infant, slightly more women in the induced "then in the spontaneous group became confident after delivery (0.05 < p < 0.10). A loss of pre-existing feelings of confidence occurred more often in women with spontaneous labor (p < 0.01).
Five other variables were significantly related to the frequency of breast-feeding. These included intentions to breast-feed, participation in childbirth education, absence of pregnancy complaints, a positive experience of pregnancy and educational level. Evidence of a separate influence of the mode of labor became apparent in differences in abandoning pre-existing intentions to breast-feed. This occurred in eight women (28%) in the induced group and in twelve women (11 %) in the spontaneous group. However, this difference is not significant (0.05 < p < 0.10).
Discussion
The absence of differences between women with induced and women with spontaneous labor in their personal reports about their experience of labor is in accordance with other findings [5, 12] . The only significant difference found was that women with a spontaneous onset of labor were more tired during labor, which can be accounted for by the longer duration of spontaneous labor as compared with induced labor. Time experience seems hardly to be affected by the shorter duration of induced labor, a finding also reported by LEWIS et al. [12] . Like women with induced labor in CARTWRIGHT'S study [5] , women with induced labor in our study also received more pain-relieving drugs than women with spontaneous labor, resulting in equal levels of pain experience. This difference in pain medication can be partly explained by differences in anxiety levels between the two groups before labor.
Analgesics in low doses are not necessarily detrimental and may even be beneficial, as MYERS and MYERS [13] and BELSEY et al. [1] suggest. In our study, women in the induced group were more anxious before labor than women in the spontaneous group, while anxiety levels during labor were almost equal. The relative decline in anxiety level in the induced group may be due to the analgesics, although an influence of the induction cannot be excluded.
More differences between the two groups became apparent when the variables used to evaluate nursing and mother-infant interaction were considered. The differences found with regard to attachment or emotional involvement of mothers with their infant are very consistent, although not statistically significant. Due to the small numbers in the observed groups, control for pre-existing differences in personal characteristics between groups was impossible. Comparison within the total group before delivery between women choosing an elective induction and women opting for spontaneous onset of labor, failed to show differences in expectations about the infant and motherhood, except for self-confidence in caring for the newborn [16] . Therefore, it may be possible that elective induction has an influence on attachment behavior. The fact that the intention to breast-feed was abandoned more frequently in the group of women with elective induction leads to the same conclusion. It is not necessary to postulate a physiologic explanation for this phenomenon, as suggested by OUNSTED et al. [15] : women who do not choose the natural mode of labor may also more easily abandon their plans for the most natural way of feeding.
Differences in perceived crying of the infants could not be explained by pre-existing differences between their mothers. It is difficult to offer other explanations. An assumption of a favorable influence of elective induction of labor on crying of the infant lacks any theoretical basis.
Loss of feeling of self-confidence in the ability to take care of the newborn was greater in the spontaneous group, the gain of self-confidence was greater in the induced group. A previous study [16] showed that induction of labor is more often chosen by anxious women. Therefore, induction of labor seems to meet a want by enhancing feelings of self-reliance.
In conclusion, elective induction of labor seems to have an impact on a woman's feelings with regard to labor, delivery and the newborn: women in whom labor is electively induced become less anxious and more self-confident, whereas their emotional involvement with the newborn becomes somewhat depressed. These possible changes of feelings have to be reckoned with when a pregnant women and her doctor weigh the advantages and disadvantages of elective induction of labor.
Summary
Several authors have stated that induction of labor may have deleterious psychological effects on women's experiences of labor and early mother-infant interaction.
Research on this subject is scarce and in most cases no distinction is made between elective induction and induction for medical reasons. For that reason the observed effects may also have been caused by the medical complications that led to the induction. Differences in experience of labor may also be in part explained by differences in personal characteristics between women choosing or rejecting induction of labor. Influences of induction of labor can only be reliably assessed in prospective studies.
In the present study of 271 women with an uncomplicated pregnancy, data regarding their experiences of pregnancy and their expectations of labor and motherhood were collected before labor. In 72 women labor was electively induced, and 199 women had a spontaneous onset of labor. Of 33 women, 19 with spontaneous labor and 14 with elective induction, the first contact with their newborn was observed. All women who could be contacted were interviewed about their experience of labor and the first contact with their infant. Six months after delivery the mothers were questionned about the state of health of mother and infant and about nursing the infant. Mothers with induced labor were rated as being generally less emotionally involved in the first contact with their newborn than mothers with spontaneous labor, but the differences were not significant (Fig. 1) . The duration of spontaneous labor was longer, but the subjective time experience did not differ between groups. Women with spontaneous labor were more tired during labor. Analgesic drugs were given more often to women with induced labor. No differences were apparent in reported experience of pain and anxiety, drowsiness and in the evaluation of labor as a whole (Tab. I). Six months after delivery no differences between the two groups were apparent with regard to the evaluation of labor, health of mother and infant, and nursing problems. Mothers with induced labor were more self-confident in taking care of their infant, but they less frequently breast-fed. Consistency with respect to the choice of the mode of labor in the next pregnancy was greater in women with spontaneous labor as compared with women with induced labor. Differences in outcome between the two groups could only partly be explained by differences in personal characteristics. It is concluded that in weighing advantages and disadvantages of elective induction of labor, possible changes in the feelings of the woman have to be taken into account: it seems likely that she will be less anxious and more self-confident when her labor is induced, but also emotionally less involved with her newborn, as compared with a woman with spontaneous labor.
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